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To: Myers. Clayton; Hill, Elizabeth

Cc: Peck, Charles

Subject: FW: Dr. Lundgren"s Presentation

Date: Friday, August 15, 2014 11:31:10 AM
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Clayton and Elizabeth,

We thought you might be interested in these slides from Dr. Lundgren’s webinar on systemic
pesticides in croplands. He has conducted a number of field studies on treated versus non-treated
crops. We hope to have the audio and Adobe connect files for this webinar available soon. Please
feel free to circulate these slides to others in your division who may be interested in this topic.
Karen

From: Peck, Charles

Sent: Friday, August 15, 2014 11:15 AM
To: McCormack, Karen

Subject: Dr. Lundgren's Presentation

Hi Karen,

Here’s a PDF version of Dr. Lundgren’s slides.
Chuck Peck

OPP/EFED/ERB IV

Potomac Yard South

Crystal City, VA

Room 12314

(703) 347-8064

peck.charles@epa.gov
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. Non-target effects of systemic
insecticides in croplands
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Jonathan Lundgren
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Brookings, SD






Risk Assessment of Plant-incorporated
Pesticides (Systemics)

Bt crops
RNAi-based pesticides
Biological control agents

Neonicotinoid insecticides

Lundgren, JG. 2009. Relationships of Natural Enemies and Non-prey Foods. Springer Publishers. 460 pgs.






Risk assessments of
neonicotinoids in
Corn
Wheat
Sunflowers
Soybeans

Focal Crops






‘ Who Cares?

Insecticides A Pests
A lack of diversity is the root

of the non-target species’
problems

Disease
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Pollinator Diversity
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We are selecting for a
few pollinators that are
adapted to cropland.
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Mogren, Rand and Lundgren. The effects of crop intensification on the diversity of native pollinator communities. Submitted to Landscape Ecology.





W, e T eganT. S v,
0.“”‘9“)”1

: ""D.‘r -
o _ Y

IS?

Overuse of insecticides

ing Th

(Vp)
>
(g
O
A
)
(q8]
i -
=






Rising Insecticide Use Rates

W Average from 1987 to
2002

B Average in 2007

Ohio |

llinois
South Dakota

Kentucky )

Michigan |
Minnesota

Mebraska
Wisconsin
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Fausti et al. 2012. Insecticide use and crop selection in regions with high GM adoption rates. Renewable Agriculture and

Food Systems 27(4): 295-304.
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Neonicotinoids in Corn

Insecticidal seed treatments are almost universal in corn.

Thiamethoxam
Clothianidin
Both

What are these trying to kill?






Bioinventories of Cornfields to Know
Which Species are Out There.

Counties where producers were willing to
participate.

2010-2011
Sampled 53 farms in
Eastern SD

More than 10 acres

Non-Bt corn

N id
Err....minimal insecticides






South Dakota Corn Insect Survey

107 “insect” species
found (just in the
canopy)

7% were primary pests
(none at economically
damaging levels)

13% have some impact
on corn






Natural Enemies

In SD field corn
2010
4.58 + 0.39 predators per plant

2011
5.36 % 0.60 predators per plant

137,000- 161,000 predators per acre
in the corn canopy





Pathways by which neonicotinoids can
affect non-targets

Pollen

Bernal et al. 2010. J Econ Entomol 103: 1964
Chauzat et al. 2006. J Econ Entomol 99:253

Herbivory

Moser and Obrycki 2009. Biol.
Control 51(3): 487

Guttation fluid

Seed dust

Krupke et al. 2012 PLOS ONE 7: e29268






Guttation Fluid
and Bees

Corn guttation fluid can
contain high level of
neonicotinoids

Girolami et al. 2009. J Econ Entomol 102: 1808

Mike Bredeson, MSc student
Dr. Kristine Nemec

Risk = hazard x exposure

Do bees drink guttation fluid?











Exposure to Neonicotinoids in
Guttation Fluid

Approximately 2,000
drinking events per
acre per hour

Guttation is present for
up to 8 hours during
the day






Guttation represents a
realistic pathway by which
neonicotinoids can affect

non-target species

How long is the clothianidin in
the guttation fluid?

How much clothianidin is in
the guttation?

...ask me in January






Clothianidin and Monarch Butterflies:
Hazard

Doses
(Ppm)
0)
0.01
0.025
0.05
0.1
0.5

1

5

10 15t instars per dose “Miee

36 h exposure
Monitored survival and growth






Preliminary results

LC., is <10 ppb at the 3"
stadium

Sublethal effects in the
larvae that remained
(weight gain and body

length) at approximately
25 ppb

Clothianidin content of milkweed
adjacent to cropland is being evaluated.






Pollinator Strips and Insecticide ¢
Risks —&

Work in two ways:

1) Reduce nutritional stress on
the bees

2) Decrease exposure to in-field
ENINGEES

Are neonicotinoids found in
the pollinator strips?

Just getting started on this...






Soybeans. What Pests are We Shootmg

At?
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Systemic insecticides are present on most
soybean seeds
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Compared Soybean Plots Treated with
Insecticidal Seed Treatments to
Untreated

2-year, replicated study

Three treatments
(thiamethoxam, imidacloprid,
untreated

Aphid populations (other pests too)
Populations of predators
S Soybean performance

Seagréves and Lundgren 2012. Effects of nednicotinoid seed treatments on soybean aphid and its natural enemies. Journal of Pest Science
85:125-132






Pest Populations and

| —e— Untreated
] —°— Imidacloprid

| = mamethoun Jd Crop Performance

Aphids per plant

Soybean yields were
equivalent in all treatments

in 2009 and 2010

r

—e— Untreated
1 —°— Imidacloprid
—v— Thiamethoxam

Aphids per plant






The Insecticides are Gone by the Time
that Aphids Arrive

mmmm Untreated
Imidacloprid

wxx2X Thiamethoxam
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Predator and Predator Populations
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Risk of Seed Treatments to Insect
Communities in Sunflowers and Other
Crops

How does this affect
insect communities and
pollinators?

Neonicotinoids pervade
most cropping systems
of the Great Plains






Field Study:
Experimental Design

Two year study
Three-site years

Four replicates of each
treatment each site-year
Two treatments: treated
or untreated






Year 1.

Thiamethoxam Seed
Treatments Did Not
Reduce Insect Pests

Herbivores (per plant)

=2
(=]

=
=)

in Sunflowers

Total Herbivores

Treatment: Fq 54=2.27, P =0.14
Date: F7 3g7=191,P=0.17
Date x Treatment: F7 3g7=1.07,FP =032

—— Untreated
—GC— Insecticide-treated

Red sunflower seed weevil

| Treatment: Fy 54=0.50, P=0.48
Date: F2 108=2.73, P=0.07
7 | Date x Treatment: Fo q0g=0.78, P= 0.46

—*— Untreated
—0— Insecticide-treated

Red sunflower seed weevils (per plant)

-
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Yields were exactly
the same in the two
treatments






Year 1. Thiamethoxam
Seed Treatments Reduced
Friendly Insects in
Sunflowers

Total Predators

14 -
Treatment Fq 54 =11.55 P <0.01

Date: F7, 378 = 20.71, P < 0.01

12 Date x treatment F7 37 = 1.16, P = 0.33
Treatment Fy 54= 13.30, P< 0.01
Date: F7_a375=5.60, P<0.01

Date x Treatment F7_373=2.47, P< 0.01

—a— Untreated
—o— Insecticide-treated

Predators (per plant)

—&— Untreated
—0— Insecticide-treated
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Neonicotinoids: Are they Helping or

~ Hurting?
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! | Public Sector Research on Soybean Seed Treatments:
McCornack and Ragsdale. 2006. Pest Management News (doi: 10.1094/CM-2006-0915-01-RS)
Cox et al. 2008. Agronomy Journal 100: 1662-1665
Ohnesburg et al. 2008. Journal of Economic Entomology 102: 1816-1826
Johnson et al. 2009. Journal of Economic Entomology 102: 2101-2108
Reisig et al. 2012. Journal of Economic Entomology 105: 884-889






COEXISTENCE!

We can conserve species and produce crops

25-40% of terrestrial land is
devoted to agriculture

Millennium Ecosystem Assessment. 2005. Synthesis on Biodiversity.
FAO, 2007. The State of Food and Agriculture: Paying Farmers for Environmental Services. Food and Agriculture Organization of the
United Nations 38, 222 pgs
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